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ABSTRACT: Open grazing or free-range grazing is one of the methods employed by the Nigeria nomadic cattle 
herders to provide pasture for their cattle. This method of providing pasture for cattle comes with so many challenges 
among which are cow swapping, ownership disputes, rustling and cow intrusion to farmland. Some existing methods of 
guiding against these challenges are expensive, injurious, and unreliable to apply. The objective of this paper is to develop 
an enhanced and affordable software package for cow recognition and identification using a graphical user interface and 
information encoding method. Data analysis module with software application for the analysis of the generated code is 
proposed; the software application installed on a computer or smart-phone may be standalone or otherwise. Data about 
individual cow is digitally collected, coded and stored using necessary resources, tools, and methods. Moreover, by 
tagging individual cow with the generated code, and matching the code with the ones in the database using code reader, 
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So many reasons are responsible for the open and free-
range grazing method employed by the nomadic cow 
herders. Sometimes this is due to the shortage of 
pasturage and water which are essentially required for 
cow sustenance. The unavailability of pasturage and 
water sometimes leads to a nomadic approach of 
moving from one location to another in search of 
pasture. This nomadic method of grazing sometimes 
leads to cow getting strayed, rustled, swapped, and 
intruded to farmland causing disputes, destruction, and 
even death. To address these challenges and many 
others, different animal recognition and identification 
methods have been proposed (Kumar et al., 2019; 
Kumar et al., 2018; Bello, 2018; Cheema and Anand, 
2017). However, most of these recognition and 
identification methods are expensive, injurious, 
unreliable and sometimes, cause death. The need to 
profound cheap, injury-free and reliable method of 
cow recognition and identification becomes a 
necessity. The objective of this paper is to develop an 
enhanced and affordable software package for cow 
recognition and identification using a graphical user 
interface and information encoding method. Data 
analysis module with software application for the 
analysis of the generated code is proposed; the 
software application installed on a computer or smart-
phone may be standalone or otherwise. Data about 
individual cow is digitally collected, coded and stored 
using necessary resources, tools, and methods. 
Moreover, by tagging individual cow with the 
generated code, and matching the code with the ones 
in the database using code reader, individual cow can 
be recognized and identified. 
 
Many researchers have contributed to the animal 
identification project. Most of the recent works on 
animal identification use deep learning or a novel 
approach. While there are lots of efforts to 
automatically identify animals in camera-trap images; 
a lot of people still depend on hand-designed features 
(Swinnen et al., 2014, Figueroa et al., 2014).  
 
Norouzzadeh et al. (2018) applied deep learning for 
the extraction of essential features in their animal 
identification project. They made use of a large dataset 
of wild animals for the application of their method. 
Apart from camera-trap, hand-designed, and sparse 
coding spatial pyramid matching (Yu et. al., 2013) 
methods of extracting features for identification, many 
other recent recognition and identification projects 
that employed deep learning include Zin et al. (2018) 
and Seijas et al. (2019). 
 
For better identification, many researchers have 
employed animal biometrics using muzzle point or 
cow nose point for cow identification (Kumar et al., 
2018). The essential features of the muzzle point were 
captured using camera, paper-based or ink nose print 
methods and processed using the modern technique. 
The similarity scores between the muzzle print images 
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and the ones in the database were calculated using the 
scale-invariant feature template (SIFT). However, 
there is a need to enhance cow recognition and 
identification methods currently employed.  
 
METHODOLOGY AND RESULT 
Presented in this section is the proposed cow 
identification system (Fig. 1); this comprises of four 
components with one of the components representing 
the system (core component) and the remaining three 
components representing the subsystems, all 
embedded in the identification system. The core 
component is responsible for providing the 
functionalities needed by the entire system among 
which is the graphical user interface (Fig. 2) that is 
split into some parts among which is the registration 
part. Stored basic information about the cows, the 
herders and the premises where the cows are kept is 
digitally captured, processed and converted to 
software code, printed and permanently tagged on 
individual cow for identification (Fig. 3). For cow 
recognition and identification, the image of the printed 
code tagged on the individual cow is captured and 





Fig. 1: Components of Cow Identification System 
 
Fig. 2: Framework of GUI Software Package  
Software and Graphical User Interface (GUI) Design: 
The component of the system which is the core part 
provides the functionality that is shared with the 
remaining subcomponents, thereby reducing the 
overhead cost that would have been incurred 
implementing the functionalities expected from the 
remaining subcomponents. The core component is 
responsible for providing the functionalities needed by 
the entire system among which is the graphical user 
interface (Fig. 2) that is split into some parts among 
which is registration part. Stored basic information 
about the cows, the herders and the premises where the 
cows are kept is digitally captured, processed and 
converted to software code, printed and permanently 
tagged on individual cow for identification (Fig. 3).  
 
Identification and registration of individual cow: 
Irrespective of the features used for cow identification; 
a device and identification code appropriate for the 
individual cow and the reason for applying the 
methods are important. Taking, for example, if the 
reason for identification and registration is to affirm 
ownership of cows in a community, a brand may be all 
that is required. For animal like cow, tagging them 
with a group code that represents group movements 
and the premises where they are being reared may be 
sufficient for their identification. Also, an unparalleled 
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lifetime identification code may be all that is needed 
for individual cow’s activity and performance to be 
monitored. The primary purpose of the identification 
code is to connect the cow to the premises where it is 
kept. Whenever individual cow is to be identified, 
specific information about the cow must be captured 
and taken care of at the premises, including those in 
the database. Among the minimum data required for 
capturing during the registration process for unique 
identification of individual cow are cow id, breed, sex, 
year or date of birth and premises id (location of birth). 
 
Developing a unique identification numbering system 
for individual cow: Numerically, identification code is 
programmed to be short in length and it is expected of 
it to uniquely be available for a turnover period of at 
least 5 decades for the cow. Wherever pedigree 
information is stored in cow breeding, a more 
prospicient turnover period is needful. Cow 
identification code that is simple and short is difficult 
to forget and will be very easy to handle. Nonetheless, 
cow identification code often contains additional 
information such as cow number and area. This 
inclusion of additional information to cow 
identification code can reveal more useful information 
about the cow. Nonetheless, as important as this 
additional information is, it also extends the length of 
the cow identification code and substantially cuts 
down the number of possible cow identification code.  
 
The management of identification code is rendered 
more complicated in structure and costly with the 
storage of a larger number of identification devices 
required. International Standard Organisation (ISO) 
11784 is the established international standard for the 
structure of identification codes (FAO, 2016). The 
reason for developing the structure is for its worldwide 
use in electronic identification, though, it can also be 
applied in non-electronic identification codes. It has 
basic structure of an individual animal identification 
code which consists of the country code followed by a 
12 digits number. The country code is usually made up 
of two digits alpha code used for the traditional 
identification (visual tags) of individual and 
numerically formed three digits ISO 3166 code used 
for electronic identification. With this, harmonizing 
format of identification devices worldwide is made 
possible. The last digit of the 12 digits number in most 
cases is used as a check digit. This code works by 
digitally scanning the tagged code using scanner or 
reader to reveal the identity of the cow.  
 
Algorithm method to calculate a check digit: In 12 
digits number, a check digit is a function of the first 11 
digits. The primary use of check digit is to prevent 
false animal identification code entry. The algorithm 
is used to compute whether the check digit is correct 
when the animal identification code is read. Check 
digit will not match the computation if any digit is 
typed incorrectly and a message will be prompted by 
the software that the animal identification code is 
wrong. To ensure that the correct data is applied to the 
correct animal, the correct identification code may 
then be entered. 
 
Let us take for example that a tag number is 
123456789105, where 1 is the first digit, 2 is the 
second digit and 0 is the eleventh digit. The check digit 
is the last digit; this is derived from the first 11 digits 
as follows: The first digit is multiplied by 11, the 
second by 10, the third by 9 and, lastly, the eleventh 
by 1. Then, 9 is used to divide the sum total of these 
numbers. The check digit, therefore, is the remainder 
of this sum. For the tag number 123456789105, the 
check digit is 5, this is derived as follows: 
 
(1 × 11 + 2 × 10 + 3 × 9 + 4 × 8 + 5 × 7 + 6 × 6 + 7 × 




Fig. 3: (a) Sample of assigned code (b) Sample of unassigned code 
 
Conclusion: This work has developed a framework for 
cow identification software in Nigeria using the 
algorithm method to calculate a check digit used in 
code matching. The software will reduce the incident 
of cattle rustling and cow intrusion to farmlands and 
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